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STATE OF WASHINGTON

STATE BUILDING CODE COUNCIL

Washington State Energy Code Development
Standard Energy Code Proposal Form

Code being amended:  [X] Commercial Provisions [] Residential Provisions

Code Section # _C403.4.11.1 & C406

Brief Description:

Revised for 7/30/2021 meeting with the following:

Credits adjusted for new 0.44 |b/kWh emission rate;

SHW measure credits adjusted to reflect corrections in piping heat loss.

Required credits adjusted to reflect new credits and relax requirement on multi-family so requirement

can be met with all available credits excluding renewables and HPWH, as the credits for MF HPWH

credits are high.
Changes in the enhanced lighting controls section based on lighting designer feedback.

Adds a SHW pipe down (right) -sizing measure for multi-family and hotels that covers the same idea as

proposal 21-GP1-217 UPC peak demand pipe sizing.

For reference, track changes from the original submission is on and we have highlighted changes as well.

Further adjustments may be necessary based on other baseline provision changes.

This revision of section C406 accomplishes these aims:

Seven new energy efficiency measures are added

HVAC savings is more clearly split into heating, cooling, and TSPR approaches

Minimum requirements for HVAC and service hot water energy recovery are reduced to allow
more projects and equipment types to participate.

The basis for credits is adjusted based on simulation of building occupancy group prototypes
with energy efficiency measure credits based on Carbon emission values of 11.7 #/therm for
natural gas and 0.4 #/kWh for electricity.

The efficiency credit requirements are normalized to the credits required in the last cycle of
WSEC, so there is no increase in the overall efficiency credit requirement. Credit requirements
are now distinct by building type.

Seven new load management measures are added with a separate load management requirement
for new buildings. These prepare buildings to interact efficiently with the evolving electrical grid
in the future. This is a new requirement and additional costs are justified.
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Proposed code change text: (Copy the existing text from the Integrated Draft, linked above, and then use
underline for new text and strikeeut for text to be deleted.)

C403.4.11.1 DDC applications. DDC shall be provided in the applications and
qualifications listed in Table C403.4.11.1 and for load management measures
installed to meet requirements of Section C406.3.

SECTION C406
EFFICIENCY AND LOAD MANAGEMENT MEASURES RPACKAGES

C406.1 Additional energy efficiency and load management credit requirements. New
buildings and changes in space conditioning, change of occupancy and building additions in
accordance with Chapter 5 shall comply with sufficient packages measures from Fable Section
C406.2:1 so as to achieve a minimum number of six-_required efficiency credits_shown in Table
C406.1. New buildings greater than 5000 gross square feet of floor area shall comply with
sufficient measures from Section C406.3 so as to achieve a minimum number of required load
management credits shown in Table C406.1. Each occupancy or space conditioning level area
shall be permitted to apply-for achieve different packages measures provided all-areas-n that the
building project as a whole complies ¥ with both the energy and load management requirements.
forsix-eredits: Areas included in the same permit within mixed use buildings shall be permitted to
demonstrate compliance by an area weighted average number of credits by building occupancy
achieving a-minimum-number-of six the required credits.

Exceptions:

1. Low energy spaces in accordance with Section C402.1.1.1 and equipment buildings in
accordance with Section C402.1.2 shall comply with sufficient packages measures from
Table C406.2% to achieve a minimum number of three 20 efficiency credits_and are not
required to achieve any load management credits.

2. Building additions that have less than 1,000 square feet of conditioned floor area
shall complywith sufficient packages measures from Table C406.2 to achieve a
minimum-pumber of three 20 efficiency credits_and are not required to achieve any
load management credits.

3. Warehouses are exempt from load management requirements in Table C406.1.

TABLE C406.1
ENERGY MEASURE CREDIT REQUIREMENTS

. 3 . . Group Group
Required Credits for projects Section R-1 R-2 GroupB | GroupE | GroupM | All Other
New.Bu|Id|r.1g energy efficiency CA06.2 - - - oB =B B
credit requirement
Bu”c!mg add|t|9ns en(.ergy C406.2 2 . - 2 sl o
efficiency credit requirement
New'bulldlr)g load management C406.3 » 5 . 5 " i
credit requirement

C406.1.1 Tenant spaces. Initial tenant improvement shall comply with sufficient packages
measures from Table C406. 2% to achieve a minimum number of six 40 efficiency credits and
are not required to achieve any load management credits. In buildings with multiple tenant
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spaces, each tenant space is permitted to apply for different packages measures provided
the weighted average of all areas in the project building comply with the overall efficiency
credit requirement. for-six-eredits:

C406.1.1.1 Applicable envelope and on-site renewable energy credits. Where an entire
building or building addition complies with Section C406.5, C406.8 16 or C406.9 11, under
an initial tenant improvement permit, tenant spaces within the project building qualify for the
number of credits assigned to the occupancy type of the tenant space in accordance with
Table C406.21.

C406.1.1.2 Applicable HVAC and service water heating credits. Where HVAC and
service water heating systems and services are installed and comply with Section C406.2.2
or C406.2.6 8 under an initial tenant improvement permit, those systems and services shall
be considered a part of the tenant space. Tenant spaces qualify for the credits assigned to
the occupancy type of the tenant space in accordance with Table C406.2% if the tenant
space includes the distribution system and equipment that the central HVAC systems or
service water heating systems were designed to support.

Exception: Previously occupied tenant spaces in existing buildings that comply with
this code in accordance with Section C501.

C406.2 Additional Energy Efficiency Credit Measures. Each energy efficiency credit measure
used to meet credit requirements for the project building_shall include efficiency that is greater
than the energy efficiency required for the building type and configuration requirements in
Sections C402 through C405. Measures installed in the project building_ that meet the
requirements in Sections C406.2.1 through C406.2.12 shall achieve the credits listed for the
measure and occupancy type in Table C406.2 or where calculations required by Sections
C406.2.1 through C406.2.12 create or modify the table credits, the credits achieved shall be
based upon the section calculations.

TABLE C406.%.2
EFFICIENCY PACKAGE MEASURE CREDITS

R L H

Code Section 1
Group-R-1 Group-R-2 Group-B Group-E Group-M :

]

. tici - :

o e G peTTes s
in-accordance-with-Section 20 30 30 2:0 10 0
C406.2.1 5
accordance with-Section 10 10 2:0 2:0 30 0
C406.2.3.1 H

3 Reducedlighti power-—Option-2 :
g 9 P! i .
in-accordance-with-Section 20 30 40 40 6.0 H
©406.2:3.22 :
accordance with-Section-C406.2.4 NA NA 0 0 0 .
accordance-with-C4062.5 30 3.0 3.0 30 3.0 :

t:. Pedi d-outdoor-air y 1 n ;
accordance-with-Section 40 40 40 NA NA 0
c406:2.6° :
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Replace Table 406.2 with the following:
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) Applicable Group | Group | Group | Group All
Measure Title Section R-1 R-2 B E Group M Other
1. Dwelling unit HVAC control C406.2.1 NA 7 NA NA NA NA
2. Improved HVAC TSPR? C406.2.2.1 NA 8 11 17 22 NA
3. _Improve cooling and fan C406.2.2.2 2 1 2 P 3 P
efficiency
4. Improve heating efficiency C406.2.2.3 2 3 3 10 16 7
5. DOAS & fan control ® C406.2.2.4 138 NA NA NA NA NA
6. High performance DOAS C406.2.2.5 177 193 27 51 13 92
7. 10% reduced lighting power | C406.2.3.1 47 4 2018 Bae ! 28 20 15

N Lo
8. 20% reduced lighting C406.232 | 813 | 8 | 4036 | 3832 | 5640 | 3029
power
9. Lamp Efficacy Improvement | C406.2.3.3 105 116 NA NA NA NA
10. Residential lighting control | C406.2.4.1 NA 98 NA NA NA NA
11. Enhanced lighting control C406.2.4.2 21 21 116 106 611 86
12. Onsite renewable energy C406.2.5 7 1312 | 1713 | 1013 810 11
13. Shower drain heat C40626.1 | 209 | 3130 | NA 3 NA NA
recovery
14. Service water heat C406.2.6.2 3635 133 3613 | 1914 (Groctjry) NA
recovery 111 41
. 274 (Grocery) | (A-2)

15. Heat Pump water heating C406.2.6.3 7431 261 7417 | 3833 21959 | 3005¢
16. Heat trace system C406.2.7.1 276 | 4213 | 284 1 NA 266
17. Point of use water heater | C406.2.7.2 NA NA | 5619 | 155 NA NA
18. Aut_o thermostatic C406.2.7.3 62 103 sl 21 102 62
balancing valves
19. Service Hot Water
Distribution Right Sizing e— = L NA NA NA NA
+920. Enhanced envelope C406.2.80 | 2224 | 2220 | 13 5 2019 | 1514
performance
2021. Reduced air infiltration® C406.2.910 2629 | 2624 6 3 9 1411
2‘12. Enhapced commercial C406.2.1011 NA NA NA NA NA (A-2)
kitchen equipment 31¢®
2228, Enhanced residential C406.24112 | 1512 | 2519 | NA NA NA NA
kitchen equipment
2324. Efficient elevator C406.2.1213 3 5 45 5 4 4

equipment

a. Projects using this option may not use Items 3 or 4 2.
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This option is not available to buildings subject to the prescriptive requirements of Section C403.3.5.
Buildings or building areas that are exempt from thermal envelope requirements in accordance with
Sections C402.1.1 and C402.1.2 do not qualify for this package measure.

Service water heat recovery and heat pump water heating are available in Group M only for
supermarkets. Large mixed retail with full grocery and butcher sections shall achieve half the credits.
Heat pump water heating and kitchen equipment efficiency are available in other only for Group A-2.

C406.2.1 Dwelling Unit HVAC Control

HVAC systems serving dwelling units or sleeping units shall be controlled with a programmable

thermostat that is configured to automatically activate a setback condition of at least 5°F (3°C) for both

heating and cooling. The programmable thermostat shall be configured to provide setback during

occupied sleep periods. Where ventilation is provided by a separate system, it shall be turned off when

the units are in unoccupied setback. The unoccupied setback mode shall be configured to operate in

conjunction with one of the following:

1.

A manual main control device by each dwelling unit main entrance that initiates setback and non-
ventilation mode for all HVAC units in the dwelling unit and is clearly identified as “Heating/Cooling
Master Setback.”

Occupancy sensors in each room of the dwelling unit combined with a door switch to initiate
setback and non-ventilation mode for all HYAC units in the dwelling within 20 minutes of all spaces
being vacant immediately following a door switch operation. Where separate room HVAC units are
used, an individual occupancy sensor on each unit that is configured to provide setback shall meet
this requirement.

An advanced learning thermostat that senses occupant presence and automatically creates a
schedule for occupancy and provides a dynamic setback schedule based on when the spaces are
generally unoccupied.

An automated control and sensing system that uses geographic fencing connected to the dwelling
unit occupants’ cell phones and initiates the setback condition when all occupants are away from
the building.
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C406.2.2 More efficient HVAC System Performance. All heating and cooling systems shall
meet the minimum requirements of Section C403 and efficiency improvements shall be
referenced to minimum efficiencies listed in Tables referenced by Section C403.3.2. Where
multiple efficiency requirements are listed, equipment shall meet the seasonal efficiencies
including SEER, EER/IEER, IPLV, or AFUE. Equipment that is larger than the maximum capacity
range indicated in Tables referenced by Section C403.3.2 shall utilize the values listed for the
largest capacity equipment for the associated equipment type shown in the table. Where multiple
individual heating or cooling systems serve the project, the improvement shall be the weighted
average improvement based on individual system capacity.

For occupancies and systems required to comply with Section C403.1.1, credits shall be
achieved by meeting the requirements of C406.2.2.1. Other systems are permitted to achieve
credits by meeting the requirements of either:

1. C406.2.2.2 More efficient HVYAC equipment cooling and fan performance

2. C406.2.2.3 More efficient HVAC equipment heating performance
3. Both C406.2.2.2 and C406.2.2.3

In addition, energy credits can be achieved for:

1. C406.2.2.4, Dedicated outdoor air system (DOAS) where not otherwise required by
Section C403.3.5.

C406.2.2.5 high performance DOAS

3. Both C406.2.2.4 and C406.2.2.5 where C406.2.2.4 is not otherwise required by Section
C403.3.5.

C406.2.2.1 Improved HVAC TSPR. For systems required to comply with Section C403.1.1,
HVAC total system performance ratio, the TSPR shall exceed the minimum requirement by 5
percent. If improvement is greater, credits in Table C406.2 are permitted to be prorated up to a 20
percent improvement.

C406.2.2.2 More efficient HYAC_equipment cooling and fan performance. No less than 90

percent of the total HVAC capacity serving the total conditioned floor area of the entire building,

or tenant space in accordance with Section C406.1.1, shall comply with Sections C406.2.2.1

through C406.2.2.3. Where individual equipment efficiencies vary, weight them based on
agacrty Fe%ystem&reqwreﬂeeemp%w&h%eeﬂen%@&—l—#ﬁ%@te&al—system

C406.2.2.2.1 HVAC system selection. Equipment installed shall be types that are listed in
Tables referenced by Sectron C403.3. Zel—ythreegh%s%&zaep&eembmamn#}ereeﬂ

+—A-air-to-water heat pumps. Air-to-water heat pumps do not have a requirement for minimum
efficiency.
C406.2.2.2.2 Minimwm-e Cooling Equipment efficiency. Equipment shall exceed the minimum cooling

efficiency requrrements Irsted in Tables referenced by Sectlon C403 3. 2€1—)4hreugh£493%1‘2&29 by at
least 15 percent, i
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are-prov a a 2 by percent: Where
egquipment exceeds the minimum annual cooling efficiency and heat rejection efficiency requirements by
more than 5 percent, energy efficiency credits for cooling may be determined using Equation 4-
C406.2.2.2, rounded to the nearest whole number.

EECHec = EECs x [1 + ((CEIl — 5 percent) + 5 percent)] (Equation 4-C406.2.2.2)
Where:
EEChec = energy efficiency credits for cooling efficiency improvement
EECs = C406.2.2.2 credits from Tables C406.2
CEI = the lesser of: the improvement above minimum cooling and heat rejection efficiency
requirements, or 20 percent. Where cooling efficiency varies by system, use the capacity
weighted average percentage for all cooling equipment combined.

C406.2.2.2.3 Minimum fan efficiency. Where fan energy is not included in packaged
equipment rating or it is and the fan size has been increased from the as-rated equipment
condition, fan power or horsepower shall be less than 95 percent of the allowed fan power in

Section C403.8.1, Allowable fan motor horsepower. Stand-alone-supply—return-and-exhaust
ans-desi ing-with-motors-ove oYY

C406.2.2.3 More efficient HVAC equipment heating performance. No less than 90 percent of
the total HVAC capacity serving the total conditioned floor area of the entire building, or tenant
space in accordance with Section C406.1.1, shall comply with Sections C406.2.1 through C406.2.

C406.2.2.3.1 HVAC system selection. Equipment installed shall be types that are listed in

Tables referenced by Section C403.3.2 or air-to-water heat pumps. Electric resistance

heating shall be limited to 20 percent of system capacity, with the exception of heat pump
supplemental heating.

C406.2.2.3.2 Heating equipment efficiency. Equipment shall exceed the minimum heating efficiency
requirements listed in Tables referenced by Section C403.3.2 by at least 5 percent, Where equipment
exceeds the minimum annual heating efficiency requirements by more than 5 percent, energy efficiency
credits for heating may be determined using Equation 4-C406.2.2.3 rounded to the nearest whole
number.
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EECHen = EECs x [1 + ((CEIl — 5 percent) + 5 percent)] (Equation 4-C406.2.2.3)
Where:
EEChen = energy efficiency credits for cooling efficiency improvement
EECs = C406.2.2.3 credits from Tables C406.2
CEI = the lesser of: the improvement above minimum heating efficiency requirements, or 20
percent. Where heating efficiency varies by system, use the capacity weighted average
percentage for all heating equipment combined.

Exception to C406.2.2.3.2: In low energy spaces complying with Section C402.1.1 and semi-
heated spaces complying with Section C402.1.1.2, no less than 90 percent of the installed
heating capacity is provided by electric infrared or gas-fired radiant heating equipment for
localized heating applications. Such spaces shall achieve credits for EECs.

C406.2.2.4 Dedicated outdoor air system (DOAS). No less than 90 percent of the total
conditioned floor area of the whole project, excluding floor area of unoccupied spaces that do not
require ventilation per the International Mechanical Code, shall be served by DOAS installed in
accordance with Section C403.3.5. This option is not available to buildings subject to the
prescriptive requirements of Section C403.3.5.

C406.2.2.5 High performance dedicated outdoor air system (DOAS). A project that includes
one or more DOAS complying with Section C406.2.2.4 shall also provide minimum sensible
effectiveness of heat recovery of 80 percent when calculated in accordance with Section
C403.3.5.1.1. Where design outdoor airflow is greater than 500 cfm (250 L/s), the DOAS shall be
equipped with an economizer bypass, damper control, or wheel speed control that is active
between 53°F (12°C) and 75°F (24°C) and minimized energy recovery or maintains an
appropriate DOAS leaving air temperature when the building is generally in cooling, based either
on outdoor air temperature or a DDC cooling system reset. DOAS total combined fan power shall
be less than either:

1. 0.769 W/cfm when calculated in accordance with Section C403.3.5.2, or

2. 80% of fan power allowance for a constant volume system when calculated in
accordance with Section 403.8.1

C406.2.3 Reduced lighting power. Interior lighting within the whole project building-building
addition-or-tenant-space shall achieve credits by complying with Section C406.3.1 or C406.3.2.
In R-1 and R-2 occupancies, lighting power reduction applies only to common areas not part of
dwelling units or sleeping units and the credit applies to the entire R-1 or R-2 occupancy area.
Dwelling units and sleeping units within the building shall achieve credits by complying with
Section C406.3.3.

C406.2.3.1 Reduced lighting power option 1. The total connected interior lighting power
calculated in accordance with Section C405.4.1 shall be 90 percent or less of the lighting
power values specified in Table C405.4.2(1) times the floor area for the building types, or by
using 90 percent or less of the total interior lighting power allowance calculated in accordance
with Section C405.4.2.

C406.2.3.2 Reduced lighting power option 2. The total connected interior lighting power
calculated in accordance with Section C405.4.1 shall be 80 percent or less of the lighting
power values specified in Table C405.4.2(1) times the floor area for the building types, or by
using 80 percent or less of the total interior lighting power allowance calculated in accordance
with Section C405.4.2.

C406.2.3.3 Lamp efficacy fraetion. No less than 95 percent of the permanently installed light
fixtures in dwelling units and sleeping units shall be provided by high efficacy lamps with a
minimum efficacy of 65 90 lumens per watt.
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C406.2.4 Lighting Controls. For buildings with nontransient residential spaces energy credits
shall be achieved by installation of systems meeting C406.2.4.1. Where non-dwelling unit spaces
are not controlled under section C406.2.4.1(a) only 66 percent of the credits shall be achieved. All

other building shall achieve energy credits by meeting requirements of C406.2.4.2. For buildings

with mixed occupancies, credits shall be prorated based on floor area.

C406.2.4.1 Residential Building Lighting Control. In buildings with nontransient residential

spaces lighting controls shall be capable of and configured to meet the following:

a.

Stairwells, lobbies, and corridors shall have automatic partial OFF controls that shall
reduce general lighting power in the space by at least 66% of full lighting power within 15
minutes of all occupants leaving the space.

Each dwelling unit shall have a main control by the main entrance that turns off all the
lights and all switched receptacles in the dwelling unit. Switched receptacles shall be
clearly identified and all switched receptacles shall be located within 12 inches of an
unswitched receptacle. The main control shall be permitted to have two controls, one for
permanently wired lighting and one for switched receptacles. The main controls should be
clearly identified as “lights master off” and “outlets master off”.

C406.2.4.2 Enhanced digital lighting controls. N Measure credits shall be achieved where no less than

90 75-50 percent of the gross floor area-interiortighting-pewer within the whele project buildingbuilding
addition-er-tenantspaee shall comply with Sections )C406 4.2.1 and C406.4.2.2. Where general lighting in

more than 50 percent of the gross lighted floor area receives high-end

trim, the base credits from Table C406.2 shall be prorated as follows:

[Tuned lighted floor area,%] x [Base energy credits for C406.2.4.2] / 7550%

It has been suggested that the following subsections be located in C405.2; If so, remove from C406
and change the references above.

C406.2.4.2.1 Networked Lighting controls_(NLC) furetion. Interior general lighting shall be located,
scheduled and operated in accordance with Sections_ C405.2.1 through C405.8. In addition, each NLC
luminaire_and-shall be independently configured_to-with-the-fellowing-enhanced-contro-functions:
1. Luminaires-shall-be-eonfiguredfor Provide continuous full-range dimming.
2. Each luminaire shall be individually addressed.
Exceptions to Item 2:
1. Multiple luminaires mounted on no more than 12 linear feet of a single
lighting track and addressed as a single luminaire.
2. Multiple linear luminaires that are ganged together to create the appearance of
a single longer fixture and addressed as a single luminaire, where the total
length of the combined luminairesis not more than 12 feet.
3. _Monitor occupant activity to brighten or dim lighting when occupied or unoccupied
respectively.
4. Monitor ambient light in primary and secondary daylight zones, both electric and
daylight, and brighten or dim electric light to maintain target light level as indicated on
Sequence of Operations.
5. Allow configuration and re-configuration of performance parameters for each control
strateqgy including: high trim and low trim setpoints, timeouts, dimming fade rates,
sensor sensitivity adjustment, and wireless zoning configuration.
6. Allow for demand response load shed.

10

Commented [RH1]: change the references to C405.2.#;
If the sections are moved there.
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24
Construction documents shall include submittal of a Sequence of Operations, including a
specification outlining each of the functions required by this section.

C406.2.4.2.2 High-end trim. Luminaires required to have high end trim_shall be initially configured in
accordance with the following:
1. High-end-trim settingthe The lighting control system shall be programmed to
limit the initial maximum light output of individual luminaires or groups of
luminaires to support visual needs of a space or area to meet the target light
level documented in project Sequence of Operations.;-shall-beimplemented-and
1.2. eConstruction documents shall state that maximum light output or power input
of controlled lighting shall be initially reduced, on average, by-atleast15to no
more than 85 percent frerm-of full output. The average maximum light output or
power of the controlled lighting shall be documented without high-end trim and
with high-end trim to verify reduction of light output or power by-atleast-15to no
more than 85 percent when tuned.
2:3. High end trim power levels are allowed to be automatically reset Wwhere lumen
maintenance control is used, centrols shall-be configured-to-limit the initialmaximum-lumen

3-4. High-end trim and lumen maintenance controls shall be accessible only to
authorized personnel.

C406.2.5 On-site renewable energy. Projects installing on-site renewable energy systems
with a capacity of at least 0.1 watts per gross square foot (1.08 W/m?)) of building area in
addition to the on-site renewable energy capacity required by Section C412, without exception,
shall achieve energy credits for this measure. Renewable energy systems installed on site as
part of this requirement shall not be used to satisfy other requirements of this code. Credits
shall be prorated from the table value as follows:

RR; - RR,
AECpp, = AECy;, X ———
0.T X PGFA
Where:
AECRrra = C406.2.5 achieved energy credits for this project
RR: = actual total rating of on-site renewable energy systems (W)
RR: = rating of on-site renewable energy systems required by Section C412 (W),

without exception
PGFA = Project gross floor area, ft?

AECo.1 = C406.2.5 base credits from Table C406.2

Informative note:
Onsite renewable energy may include thermal service water heating or pool water
heating in which case ratings in Btu/h can be converted to W where W = Btu/h / 3.413.

11
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C406.2.68 Reduced energy use in service water heating. Buildings with service hot water
heating equipment that serves the whole building, building addition or tenant space shall
achieve credits through compliance with either

1. Sections C406.2.6.1, C406.2.6.2 or C406.2.6.3. 8-L-and/or-C406:2:8:2-0r-C406-2-8-3-
2. Sections C406.2.6.1 and C406.2.6.2 or C406.2.6.3. 8-L-andforC406-2.8-20of

12
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C406.2.6.1 Shower Drain Heat Recovery

Shower drain recovery units shall comply with C404.10 SSA-B55-2 and preheat cold water supply to the
showers. Potable waterside pressure loss shall be less than 100 psi (69 kPa) at maximum design flow.
The efficiency of drain water heat recovery units shall be 54 percent in accordance with CSA B55.1. Full
credits are applicable to the following building use types: multifamily, hotel, motel, dormitory, and schools

with locker room showers. Where not all showers in the project have drain heat recovery, the credit is
adjusted based on the following:

[C406.2.6.1 table credits] x [showers with drain recovery] / [total showers]

C406.82.6.2 Load-fraction-Service Water Heating Energy Recovery. Not less than 66 30
percent of the annual service hot water heating energy use, or not less than £806 70 percent of
the annual service hot water heating energy use in buildings with water-cooled chiller systems
subject to the requirements of Section C403.9.5 or qualifying for one of its exceptions, shall be
provided by one or more of the following:

B P
A o o

1. 2 Waste heat recovery from service hot water, heat recovery chillers, building
equipment, process equipment, or other approved system. Qualifying heat recovery
must be above and beyond heat recovery required by other sections of this code.

2. 3 On site renewable energy water-heating systems where not used to meet other requirements or to
obtain other energy credits.

13
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C406.2.6.3 Heat Pump Service Water Heating

Projects with Occupancy groups B, E, A-2 and grocery stores in group M shall achieve credits
through compliance with C406.2.6.3.1. Projects with Occupancy groups R-1 and R-2 shall
achieve credits through compliance with C406.2.6.3.2.

C406.2.6.3.1 Heat Pump Water Heater. Service hot water system delivering heating
requirements using heat pump technology with aminimum COP of 3.0. For air-source
equipment, the COP rating will be reported at the design leaving heat pump water temperature
with an entering air temperature of 60°F (15.6°C) or lower. For water-source equipment, the
COP rating will be reported at the design leaving load water temperature with an entering
water temperature of 74°F (23.3°C) or lower.

The following credit may be eliminated for either R-1 or R-2 occupancy if adopted as a
prescriptive measure:

C406.2.6.3.2. Service Water Heating for Group R-1 and R-2 occupancies.
In buildings that include Group R-1 or R-2 occupancies, the primary service water heating equipment
meeting 80 percent of the required capacity for residential uses shall be provided by either:
1. Air-source heat pump water heating systems with supplemental service water heating
equipment that complies with Section C406.2.6.3.2.1.
2. Systems meeting the requirements of the Northwest Energy Efficiency Alliance Advanced

Water Heater Specification Version 8

C406.2.6.3.2.1. Supplemental Electric Resistance Water Heating Equipment. Total
supplemental water heating equipment shall not exceed the capacity restrictions below.
Supplemental water heating is permitted for the following uses:

1. Hot water temperature maintenance of heated-water supply systems, physically separate
from the primary service water heating equipment. Hot Water temperature maintenance
capacity shall be no greater than the primary water heating capacity at 40°F (4°C) outside
air temperature and shall be installed per manufacturer's recommendations.

2. Heat tracing of piping for freeze protection or for temperature maintenance in lieu of
recirculation of hot water.

3. Supplemental electric resistance where all of the following are true:

a. The supplemental heating capacity is no greater than the primary service water heating
capacity at 40°F (4°C) entering air temperature.

b. During normal operations the supplemental heating is controlled to operate only when
the entering air temperature at the air-source heat pump is below 40°F, and the primary
HPWH compressor continues to operate together with the supplemental heating when
the entering air temperature is below 40°F (4°C) and within the manufacturer’s
acceptable temperature range.

c. The supplemental heating is permitted to operate when the primary water heating
equipment cannot satisfy the system load due to equipment failure or entering air
temperature below the manufacturer’s acceptable temperature range.

4. Supplemental heating downstream from a multi-pass heat pump water heater system, no
greater than the nominal output capacity of the heat pump water heaters.

5. Electric resistance water heaters serving single zones with a capacity no greater than 40
gallons of storage volume and no greater than 12 kW input capacity.

6. Defrost of compressor coils.
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C406.2.7 Improved Service Hot Water Temperature Maintenance
Hot water temperature maintenance shall be installed in accordance with one of the following systems.

C406.2.7.1 Self-regulated heat trace system. For buildings with gross floor area greater than
10,000 square feet, the credit achieved shall be from Table C406.2. This system shall include self-
regulating electric heat cables, connection kits, and electronic controls. The cable shall be installed
directly on the hot water supply pipes underneath the insulation to replace standby losses.
C406.2.7.2 Point of Use Water Heater. For buildings with gross floor area greater than 10,000
square feet, the credit achieved shall be from Table C406.2 where any fixtures requiring hot water
shall be supplied from a localized electric source of hot water with no recirculation or heat trace
limited to 2kwW
and 6 gallons of storage. The volume from the nearest source of heated SHW supply pipe to the
termination of the fixture supply pipe shall be limited as follows:

1. Non-residential lavatories: not more than 2 0z (60 mL)

2. All other plumbing fixtures or appliances: not more than 0.25 gal (0.95 L)
C406.2.7.3 Automatic thermostatic balancing valves. For buildings with a service hot water
recirculation system, where each branch return connection to the main service hot water return
piping has a dynamic thermostatic balancing valve set to stop flow when branch return temperature is
greater than 115°F, the credit achieved shall be from Table C406.2.

C406.2.8 Service Hot Water Distribution Right Sizing

To achieve this credit, where Group R-1 and R-2 occupancies are served by a central service hot water
system, the distribution system serving dwelling units and guest rooms shall be sized using IAPMO/ANSI
WEe Stand — 2017 Water Efficiency and Sanitation Standard for the Built Environment.

Note: Consider including the following informative note or commentary to clarify the requirements of
C406.2.8

Informative Note: Where the distribution sizing protocol is applied to other than multi-family
residential buildings, a variance to the plumbing code may be needed.

C406.2.8-9 36 Enhanced envelope performance. The Proposed Total UA of the thermal
envelope of the project whele-building-er-building-addition shall be 15 percent lower than the
Allowable Total UA for an area of identical configuration and fenestration area in accordance
with Section C402.1.5 and Equation 4-2.

C406.2.9-10 31 Reduced air infiltration. Measured air infiltration of the total conditioned
floor area of the whole building, fully isolated building addition or tenant space shall be
verified by whole building pressurization testing conducted in accordance with ASTM E779
or ASTM E1827 by an independent third party. The measured air leakage rate of the
building envelope shall not exceed 0.17 cfm/ft2 under a pressure differential of 0.3 in. water
(75 Pa), with the calculated surface area being the sum of the above and below grade
building envelope. A report that includes the tested surface area, floor area, air by volume,
stories above grade, and leakage rates shall be submitted to the code official and the
building owner.

Exception: Where the conditioned floor area of the building is not less than 250,000 ft2

(25,000 m2), air leakage testing shall be permitted to be conducted on representative above
grade sections of the building provided the conditioned floor area of tested areas is no less
than 25 percent of the conditioned floor area of the building and are tested in accordance with
this section.

C406.2.116 32 Enhanced commercial kitchen equipment. For buildings and spaces designated
as Group A-2_or facilities whose primary business type involves the use of a commercial kitchen
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with at least one gas or electric fryer, all fryers, dishwashers, steam cookers and ovens shall
comply with all of the following:
1. Achieve the ENERGY STAR label in accordance with the specifications current as of January 1,
202218.
2. Beinstalled prior to the issuance of the certificate of occupancy.

3. Have the ENERGY STAR qualified model number listed on the construction documents
submitted for permitting.

C406.2.121 Residential Kitchen Equipment. For projects with Group R-1 and R-2 occupancies,
energy credits shall be achieved where all dishwashers, refrigerators, and freezers comply with all
of the following:
1. Achieve the Energy Star Most Efficient 2021 label in accordance with the specifications current as of:
a. Refrigerators and freezers 5.0, 9/15/2014
b. Dishwashers 6.0, 1/29/2016
2. Be installed prior to the issuance of the certificate of occupancy.
For Group R-1 where only some guest rooms are equipped with both refrigerators and dishwashers, the table
credits shall be prorated as follows:
[C406.2.11 table credits] x [floor area of guest rooms with kitchens] / [total guest room floor area]

C406.2.12 Efficient Elevator Equipment. Qualifying elevators in the building shall be Energy efficiency class A
per ISO 25745-2, Table 7. Only buildings 3 or more floors above grade may use this credit. Credits shall be
prorated based on equation C406.2.12, rounded to the nearest whole credit. Projects with a compliance ratio
below 0.5 do not qualify for this credit.

EC. = EC; X CR, (C406.2.12)

where:

ECe_= Elevator energy credit achieved for Building
EC: = C406.2.12 Table energy credit

Fy
CR, = —
B
Fa_ = Sum of floors served by class A elevators
F = Sum of floors served by all building elevators and escalators

C406.3 Load Management Credits.

Load management measures installed in the building that meet the requirements in Sections
C406.3.1 through C406.3.7 shall achieve the credits listed for the occupancy type in Table
C406.2 or where calculations required by Sections C406.3.1 through C406.3.7 create or modify
the table credits the credits achieved will be based upon the section calculations.

Each load management measure requires automatic controls activated by either utility demand
response, utility price response signal, peak price period time control, or local building demand
monitoring to be capable of performing the described load management practices. Controls shall
be capable of and configured to provide the required load management sequences. The following
additional control systems apply to these measures:

1. Where credit is taken for C406.3.6, Service Water Heating Energy Storage, the
equipment shall be provided with controls that comply with ANSI/CTA-2045-B.

2. For other load management measures,

2.1. Where the serving utility has a real-time demand response or pricing program, an
interface compliant with serving utility requirements shall be installed.

2.2. Where the serving utility does not have a real-time demand response or pricing
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program, a digital input to the system to support future utility programs shall be
installed and building demand monitoring shall be installed and integrated into the
load management sequence.

2.3. All equipment involved in the required load management sequence shall have
controls connected to a central DDC system.

TABLE C406.2.2
LOAD MANAGEMENT MEASURE CREDITS

1. Lighting load management ~ |C406.3.1 12 15 27 15 NA NA
2. HVAC load management C406.3.2 29 24 42 23 13 26
3. Automated shading C406.3.3 NA 7 12 16 NA NA
4. Electric energy storage C406.3.4 41 50 126 72 37 65
5. Cooling energy storage C406.3.5 13 10 14 19 NA 14
gosr:é\gce hot water energy C406.3.6 31 | 248 | 59 8 5 70
7. Building thermal mass C406.3.7 NA NA 50 95 96 80

C406.3.1 Lighting Load Management

Automatic controls shall be capable of gradually reduce general lighting power with continuous dimming in 75% of
the building area by at least 20% during peak demand periods. Warehouse or retail storage building areas shall
be permitted to switch off at least 25% of lighting power in 75% of the building area without dimming. Where less
than 75%, but at least 50%, of the building area lighting is controlled, the credits from Tables C406.2 shall be

prorated as follows:

[Area of building with lighting load management, %] x [table credits for C406.3.1] / 75%

C406.3.2 HVAC Load Management
Automatic controls shall:
a. where electric cooling is used, be configured to gradually increase cooling setpoint by at least 3°F
over the course of the coincident summer peak building load and peak price or demand periods,

b. where electric heating is used, be capable of gradually reduce heating setpoint by at least 3°F
during winter peak pricing or building demand periods, and

C406.3.3 Automated Shading Load Management
Automatic controls shall be capable of operating movable exterior shading devices to reduce solar gain through
sunlit fenestration on southern and western exposures by at least 50% during electrical summer peak periods.

Informative note:

This credit can be met by exterior roller, movable blind, or movable shutter shading devices;
however fixed overhang, screen or shutter shading will not meet the requirement. Roller shades
that reject solar gain but still allow a view are allowed as long as they provide an effective 50%
reduction in net solar gain, e.g., have a shading coefficient of less than 0.5 for the shading
material itself. Interior shading devices will not meet the requirement.

C406.3.4 Electric Energy Storage
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Automatic controls shall store electricity in electric storage devices during non-peak periods and use stored
energy during peak periods to reduce building demand. Electric storage devices shall have a capacity of 5 Wh/ft?
(58 Wh/m?) of gross building area or greater. For greater storage capacity up to 15 Wh/ft2 (160 \WWh/m?)., credits
can be prorated as follows:

[Installed electric storage capacity, Wh/ft2 (\Wh/m?11/5 (58) x [Credits for C406.3.4 Credits from Table
C406.3

C406.3.5 Cooling Energy Storage

Automatic controls shall be capable of activating ice or chilled water storage to reduce electric demand during the
hours of summer peak electric prices. Credits shown in table are based on storage capacity of 2 ton-hours per
design day ton of cooling load with a 1.15 sizing factor. Credits may be prorated for installed storage systems
sized between 0.5 and 3.5 ton-hours per design day ton of cooling load rounded to the nearest whole credit. The
storage tank shall have no more than 1.5% of storage capacity standby loss per day.

C406.3.6 SWH Energy Storage

To achieve this credit, where service hot water is heated by electricity, automatic controls activated by utility
demand response signal, peak price period time control, or local building demand monitoring shall pre-heat stored
service hot water before the peak price period and suspend electric water heating during the period of peak prices
coincident with peak building load. Storage capacity shall be provided by either:

a. Preheating water above 140°F (60°C) delivery temperature with at least 1.34 kWh of energy
storage per kW of water heating capacity. Tempering valves shall be provided at the water heater
delivery location.

b. Providing additional heated water tank storage capacity above peak service hot water demand
with equivalent peak storage capacity to item a.

C406.3.7 Building Thermal Mass
To achieve this credit the building shall have both additional passive interior mass and a night-flush control of the

HVAC system.
a. Interior to the building envelope insulation, provide 15 pounds per square foot of building floor

area of passive thermal mass in the building interior and exterior wall and interior floor
construction. Mass construction shall have mass surfaces in direct contact with the air in
conditioned spaces with directly attached wall board allowed. Mass with carpet or furred
wallboard shall not be counted toward the building mass required.

b. When summer mode is active and indoor average temperature is 5°F or more above outdoor
temperature and between 10:00 pm and 6:00 am, automatic night flush controls shall operate
outdoor air economizers at low fan speed less than 66% during the unoccupied period until the
average indoor air temperature falls to the occupied heating setpoint. Summer mode shall be
activated when outdoor air exceeds 70°F and continues until deactivated when outdoor air falls
below 45°F. Another night flush strategy shall be permitted where demonstrated to be effective,
avoids added morning heating, and is approved by the authority having jurisdiction.

Informative Note:

The simplified night flush sequence described will operate in “Summer Mode” below the 70F OA
trigger temperature down until OA of 45F is hit when the “Summer Mode” is deactivated until the OA
rises above 70F again. Other strategies may be implemented that cool the space below the heating
setpoint and adjust the morning heating setpoint to avoid morning reheating.
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Purpose of code change:
Equivalent Energy Efficiency Credits

The code change adds new options for building developers to use in meeting the credit requirements. It
makes these options more flexible and lowers the entry level for HVAC credits that have not been very
useable in the past. Service hot water credits are expanded to allow application to more building use
groups and reduce hot water temperature maintenance energy needed for legionella control.

The credits are calculated based on PNNL building prototypes and end uses adapted to baseline
Washington state system types focusing generally on heat pumps. The credits are based on kwWh and
therm savings that are converted to carbon emission reduction values of 11.7 #/therm for natural gas and
0.4 #/kWh for electricity. The credits each represent 0.1% of emission reduction compared to total
building baseline emissions.

To better match the ability to achieve savings for different use groups, the credit requirement is
established by use group independently. The required credits are the same level of requirement as found
in the 2019 WSEC. To arrive at this, the credits for several measures in the last code cycle (10% LPD
reduction, 15% HVAC efficiency improvement, renewable PV, enhanced envelope performance, and
reduced air infiltration) were added together and then compared to the new credits calculated with the
carbon basis. Then these credits were both adjusted to the prior requirements, resulting in the current
requirements matching the earlier code cycle.

As the overall code is reviewed by TAG and changes are made in the baseline, it may be necessary to
revise the credits available and the requirements once the proposed changes are better understood.

New Load Management Credits

The load management credit requirements are the lesser of HVAC or lighting peak shedding controls.
The purpose for adding the load management requirement is to encourage reducing and shifting building
load in conjunction with increasing building efficiency. Load shifting measures require installing
communication controls and programming to automatically reduce electric energy use during high
demand periods. Thus, the load management credits take into account the time-sensitive value of
efficiency and the ability to optimize energy use for grid services. It supports the state’s objective to
reduce building carbon emissions and will “future proof” buildings so they can respond to changing grid
needs over time. The measure savings and corresponding credit values are based on electricity cost
savings determined using the ASHRAE 90.-1 time-of-use rate, which was incorporated in the ASHRAE
90.1-2022 Work Plan as an optional rate to use to demonstrate the cost effectiveness of new code change
proposals involving demand flexibility measures. Utilization of this representative US TOU rate, which
results in similar annual electricity costs as the average national blended rate, is intended to serve as a
proxy for valuing reduced grid impact, which accommodates increases in PV, regional growth, and other
grid changes impacting peak periods over time.

The required load management credits are the lessor of either lighting control or HVAC setback/setup
control during peak periods. HVAC time shift control is evaluated for cost effectiveness with the
following results:
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Load Management Credit Cost Effectiveness Calculation
Demand responsive HVAC Measure

DR Annual
connectivity |Energy Cost |Simple
incremental |Savings Payback
Floor Area |cost (S/year) (years)
ApartmentMidRise 33,741 | S 2,780 | § 736 3.8
Hospital 241,501 | S 19,900 | § 5,718 35
HotelSmall 43,202 | $ 3,560 | $ 1,181 3.0
OfficeMedium 53,628 | $ 4,419 | § 2,146 2.1
OfficeSmall 5,503 | $ 453 | % 117 3.9
RestaurantSitDown 5,502 | S 453 | S 416 1.1
RetailStripmall 22,500 | $ 1,854 | S 342 5.4
SchoolPrimary 73,959 | $ 6,094 | § 1,552 3.9
Warehouse 52,045 | S 4,289 | S 172 25.0

Reference: Codes and Standards Enhancement (CASE) Initiative 2022 California Energy Code,
Nonresidential Grid Integration, Final CASE Report, August 2020

Demand Responsive Lighting — incremental costs per 10,000 sqg. ft.
1) Connected Controls with Native OpenADR VEN => $823
2) Piecemeal Connected Control System with Non-Native OpenADR VEN => $826

Your amendment must meet one of the following criteria. Select at least one:
[[] Addresses a critical life/safety need. [] consistency with state or federal regulations.

|:| The amendment clarifies the intent or |:| Addresses a unique character of the state.

application of the code. L
[] corrects errors and omissions.

|E Addresses a specific state policy or statute.
(Note that energy conservation is a state policy)

Check the building types that would be impacted by your code change:
[ single X] Multi-family 4 + stories X Institutional

family/duplex/townhome
y/duplex/ [X] commercial / Retail [ Industrial

[ Multi-family 1 — 3 stories
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Your name Reid Hart Email address reid.hart@pnnl.gov
Your organization ~ PNNL Phone number 509-372-6215
Other contact name Mike Rosenberg

Instructions: Send this form as an email attachment, along with any other documentation available, to:
sbcc@des.wa.gov. For further information, call the State Building Code Council at 360-407-9278.


mailto:sbcc@des.wa.gov

21-GP1-206

Economic Impact Data Sheet

Briefly summarize your proposal’s primary economic impacts and benefits to building owners, tenants and
businesses.

The addition of new measures and reduced thresholds of existing measures is expected to potentially
reduce the cost of compliance with the energy efficiency portion of Section C406. Because efficiency
credits are equivalent, there are no anticipated changes in cost compared to the prior code cycle, so no
cost effectiveness is included for this portion.

The required load management credits are the lessor of either lighting control or HVAC setback/setup
control during peak periods. HVAC time shift control is evaluated for cost effectiveness with the
following results:

Load Management Credit Cost Effectiveness Calculation
Demand responsive HVAC Measure

DR Annual
connectivity |Energy Cost |Simple
incremental |Savings Payback
Floor Area |cost (S/year) (years)
ApartmentMidRise 33,741 | S 2,780 | § 736 3.8
Hospital 241,501 | S 19,900 | S 5,718 35
HotelSmall 43,202 | $ 3,560 | $ 1,181 3.0
OfficeMedium 53,628 | $ 4,419 | § 2,146 2.1
OfficeSmall 5,503 | $ 453 | % 117 3.9
RestaurantSitDown 5,502 | S 453 | § 416 1.1
RetailStripmall 22,500 | S 1,854 | S 342 5.4
SchoolPrimary 73,959 | § 6,094 | § 1,552 39
Warehouse 52,045 | S 4,289 | S 172 25.0

Reference: Codes and Standards Enhancement (CASE) Initiative 2022 California Energy Code,
Nonresidential Grid Integration, Final CASE Report, August 2020

Demand Responsive Lighting — incremental costs per 10,000 sg. ft.
1) Connected Controls with Native OpenADR VEN => $823
2) Piecemeal Connected Control System with Non-Native OpenADR VEN => $826

Provide your best estimate of the construction cost (or cost savings) of your code change proposal? (See OFM
Life Cycle Cost Analysis tool and Instructions; use these Inputs. Webinars on the tool can be found Here and
Here)

$$0.0823/square foot (For residential projects, also provide $Click here to enter text./ dwelling unit)

All questions must be answered to be considered complete. Incomplete proposals will not be
accepted.


https://ofm.wa.gov/sites/default/files/public/budget/forms/LifeCycleCostTool.xlsb
https://sbcc.wa.gov/sites/default/files/2021-04/lifecyclecosttoolinstructions.pdf
https://sbcc.wa.gov/sites/default/files/2021-04/Methodology%20_Cost%20_Benefits%20_NRGCodeChanges_1_22_19.pdf
https://vimeo.com/album/3598715
https://vimeo.com/album/3462314
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Show calculations here, and list sources for costs/savings, or attach backup data pages

Load Management Credit Cost Effectiveness Calculation
Demand responsive HVAC Measure

DR Annual
connectivity |Energy Cost [Simple
incremental |Savings Payback
Floor Area |cost (S/year) (years)
ApartmentMidRise 33,741 | S 2,780 | S 736 3.8
Hospital 241,501 | S 19,900 | S 5,718 35
HotelSmall 43,202 | § 3,560 S 1,181 3.0
OfficeMedium 53,628 | $ 4,419 | § 2,146 2.1
OfficeSmall 5,503 | $ 453 | $ 117 3.9
RestaurantSitDown 5,502 | S 453 | § 416 1.1
RetailStripmall 22,500 | S 1,854 | S 342 5.4
SchoolPrimary 73,959 | § 6,094 | S 1,552 39
Warehouse 52,045 | $ 4,289 | S 172 25.0

Reference: Codes and Standards Enhancement (CASE) Initiative 2022 California Energy Code,
Nonresidential Grid Integration, Final CASE Report, August 2020

Demand Responsive Lighting — incremental costs per 10,000 sqg. ft.
1) Connected Controls with Native OpenADR VEN => $823
2) Piecemeal Connected Control System with Non-Native OpenADR VEN => $826

Provide your best estimate of the annual energy savings (or additional energy use) for your code change
proposal?

NA — Cost savings basis KWH/ square foot (or) Click here to enter text.KBTU/ square foot
(For residential projects, also provide Click here to enter text. KWH/KBTU / dwelling unit)
Show calculations here, and list sources for energy savings estimates, or attach backup data pages

See above. Based on load management analysis or prototypes with WSEC baseline characteristics.

List any code enforcement time for additional plan review or inspections that your proposal will require, in hours
per permit application:

There should not be any additional plan review time.

All questions must be answered to be considered complete. Incomplete proposals will not be
accepted.



